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A STUDY OF THE PREDICTIVE VALUE OF 
MUSICAL TALENT TESTS FOR TEACHER- 
TRAINING PURPOSES 


INTRODUCTION 


Purpose of the Study 


The Music Supervisor’s National 
Conference’ at its 1930 meeting in 
Chicago passed the following resolu- 
tion: Be it resolved, That institu- 
tions for the training of teachers and 
supervisors of school music be urged 
to exercise greater care in the selec- 
tion of students who seek to under- 
take this training, by demanding not 
only that they have adequate previ- 
ous musical study but also the assur- 
ance that they possess possibilities 
of necessary future development.” 

If there are great individual dif- 
ferences in the native musical endow- 
ment of the students who decide to 
enter upon courses leading to licenses 
for teaching and supervising music 
in the public schools, it is very im- 


“Resolutions,” Journal of Proceedings of 
the Music Supervisor's National Confer- 
ence, XXIII, (Ithaca, New York: Depart- 


ment of Music, Cornell University, 1930), 
pp. 259-260. 


portant for those in charge of such 
courses to know how to select those 
students who are most likely to suc- 
ceed, and to eliminate those who are 
almost sure to fail. This selection 
and elimination should not be at- 
tempted except upon the basis of the 
carefully evaluated results of musi- 
cal talent tests. Many teacher-train- 
ing institutions are now turning out 
more music supervisors than are as- 
similated in the teaching positions. 
It would be far better if fewer and 
better supervisors were prepared in 
these institutions. This can be ac- 
complished by admitting only those 
students into courses leading to li- 
censes aS music supervisors who 
have high musical talent. It is like- 
ly that the time has now come when 
this can be done and the training in- 
stitutions still meet the demand for 
teachers that is made upon them. 


The purpose of this study is to de- 
termine whether the Seashore Mea- 
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sures of Musical Talent Tests have 
sufficient predictive value to justify 
their use in music departments of 
state teachers colleges as a means of 
deciding which students should be 
permitted to enter courses and pro- 
grams intended for the training of 
music supervisors and teachers. In 
order that the departments of music 
in the public schools shall finally oc- 
cupy a place of equal standing with 
the other departments, this selection 
of students who desire to enter the 
music supervisor’s profession be- 
coming more imperative each vea™. 
As long as so many students on cour- 
ses intended for the training of mu- 
sic supervisors have only mediocre 
musical talent, such courses are sure 
to be pitched on too low a lovel to 
produce the best results even with 
the more talented students. 


Value of Knowing Accuracy and Relichitty 
of Tests 


If the musical talent tests are ac- 
curate and reliable enough to be 
used as a means of selecting these 
students, they should be applied early 
in the freshman year. Obviously the 
state should not be expected to spend 
money upon the musical training of 
students who are so poorly endowed 
with musical talent as to make it 
doubtful whether they are capable of 
improving enough through training 
to be converted into acceptable mu- 
sic supervisors. If the relation be- 
tween the results of the musical tal- 
ent tests and performance in the field 
of music is known, it will simplify 
the matter of selecting the students 
who shall enter the department of 
music in the teachers college for the 
purpose of becoming supervisors of 
music. For this reason this study 
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aims to throw some light upon the 
dependabiity of musical talent tests, 
and to point out some ways in whieh 
they may be used as selective agep. 
cies. Predictive tests are for specifie 
situations; therefore, this study jg 
limited to the Indiana State Teachers 
College. 


Related Problems 


The problems indicated above lead 
to many closely related questions 
which this study attempts to answer. 
A few of these are: 

1. Are the students who are work. 
ing upon the special music course 
superior to the entire student body in 
music talent? 

2. Jlow do the special music stu. 
dents compare in performance on the 


psychological (intelligence) _ tests 
with the entire student bedy? 
3. What relation exists between 


quarter grades in ear trainirge and 
sieht singing and performance on the 
musical talent (Seashore) tests? 

4. What relationship exists be. 
tween mean quarter grades in ear 
training and sight singing and per- 
formance on the psychological tests? 

5. Is there more or less correla- 
tion between the quarter grades in 
ear training and sight singing and 
music talent scores of the less talent- 
ed students, or between those of the 
more talented ones? 

6. Is there more or less correlation 
between the quarter grades in ear 
training and sight singing and per- 
formance on the psychological tests 
of the less talented students, or be- 
tween these of the more talented 
ones? 

7. What relationship exists be- 
tween the music talent of these spe- 
cial music students and their per- 
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formance on the psychological tests? 

8 Is the mean intelligence score 
of the students more highly talented 
musically higher than that of the less 
talented ones? 

9, What percentage of students 
whose music talent scores fall in the 
lowest twenty-five per cent will make 
grades in ear training and sight sing- 
ing in the lowest twenty-five per 
cent ? 

10. What percentage of such stu- 
dents have a chance to make grades 
in the upper twenty-five per cent? 

11. What percentage of students 
with music talent scores below the 
median and intelligence scores above 
the median will make grades below 
the median ? 

12. What percentage of students 
with music talent scores above the 
median and intelligence scores below 
the median will make erades below 
the median? 

3. What pereentage of students 
with both music talent scores and in- 
telligence seores below the median 
will make grades below the median’? 

14. What percentage of students 
with both music talent seores and 
intelligence scores above the median 
will make grades below the median? 


TEACHERS COLLEGE JOURNAL 103 


Procedure to Be Followed in Present Study 


The present study attempts to find 
a solution to as many of the above 
iamed problems as possible by mea- 
surement and the use of statistical 
procedure. These solutions are used 
as a basis in determining whether the 
standardized musical talent tests 
which are used in the study have suf- 
ficient predictive value to justify 
their use in selecting the students who 
shall enter the departments of music 
in teachers colleges with the purpose 
of becoming music supervisors. A def- 
iniite performance-ability-level is then 
determined up to which the student 
must measure if he is to be selected 
as a candidate for the music super- 
visor’s degree which is conferred by 
the teachers college. 

Before proceeding to a discussion 
of the data used in this study, a re- 
view of current literature on the sub- 
ject is given. This review is followed 
by a presentation and analysis of the 
data which have been gathered. The 
study is concluded with conclusions 
and interpretations which it seems 
fair to make from the statistical 
treatment of the data. 
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SUMMARY OF PREVIOUS STUDIES 


An attempt is made herewith to 
present a summary of several studies 
which have been conducted for the 
purpose of comparing native musical 
capacity and achievement. A few of 
these have dealt with the predictive 
value of such tests as have been 
worked out t6 measure musical ca- 
pacity and achievement. 


Brennan's Study 


F. M. Brennan’ made a study of 
twenty music students at the Univer- 
sity of Iowa. Sixteen of these were 
pianists and four were violinists. An 
effort was made to have them range 
all the way from excellent perform- 
ers to very poor performers in the 
estimation of the director of the 
School of Music, who made the selec- 
tion of the students to be studied. 

These students were given the Sea- 
shore Musical Talent Tests which in- 
cluded tests in pitch, intensity, time, 
consonance, memory, auditory im- 
agery, serial action, and rhythm. The 
same students were then given per- 
formance tests on their chosen in- 
struments. Some of the conclusions 
reached after comparing the native 
capacity records of the students with 
the records of their performance 
were as follows: “The student with 
superior records tends to rank high- 
er in performance than the student 
with only average or low records. 
The individual tests which give the 
highest index to the performance 
ability are tonal memory, intensity 

*F. M. Brennan, “The Relation Between 
Musical Capacity and Performance,” Psy- 


chological Monographs, Vol. 36, No. 1, 
(1926), pp. 190-248. 


control, motility, 
and rhythm.” 


simple reaction, 


Farnsworth’s Study 


Paul R. Farnsworth’ of Stanford 
University made a study of the relia- 
bility of the Seashore Musical Talent 
Tests by the use of the Spearman. 
Bowman prophecy formula. Stu. 
dents in Stanford University served 
as subjects. In his summary Mr. 
Farnsworth says: “In this study 
two forms of each test were made 
from a single rendition. The formu- 
la was found to predict with con- 
siderable accuracy in most cases.” 


Larson’s Study 


William S. Larson’ of the Eastman 
School of Music, Rochester, New 
York, made a study of four groups 
of instrumental students in the pub- 
lic schools of Lincoln, Nebraska. The 
purpose of the study was “Prediction 
of Success in Instrumental Music.” 
The first group consisted of the in- 
strumental classes in the junior high 
school. There were 125 students in 
this group. The next group was the 
junior high school preparatory or- 
chestra of thirty members. The jun- 
ior high school advanced orchestra 
of thirty-one members constituted 
the third group. The senior high 
school orchestra of fifty members 


*Paul R. Farnsworth, “Spearman-Bow- 
man Prophecy Formula and the Seashore 
Tests,” Journal of Educational Psychology, 
XIX (November, 1928), pp. 586-588. 

‘William S. Larson, “Measurements of 
Musical Talent For the Prediction of Suc- 
cess in Instrumental Music,” University of 
Iowa Studies in Psychology, XIII (1930), 
pp. 33-37. 
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constituted the last group. The Sea- 
shore Musical Talent Tests were 
given to each of these groups. A con- 
densed report of the results is shown 


success could be predicted by com- 
paring his talent score with that of 
the students in the high school ad- 
vanced orchestra. However, no per- 


in Table I. formance-ability-level is indicated 
TABLE I 
ARITHMETIC MEANS OF THE SCORES ON THE MUSICAL 
TALENT TESTS OF ALL GROUPS 

Groups | Pitch | Intensity Time Consonance | Memory Rhythm 

nning | 
| 57.6 49.0 | 54.4 | 44.2 55.6 
J. H. S. Prep. | 
Orch, 613 59.9 | 319 | 47.7 39.1 54.0 
J. H. S. Ad | | 
Oreh 67.4 594 | 603 | 64.9 67.1 64.6 
H. S Ad. | | 
Orch 77.4 73.5 65.9 | 71.0 75.1 76.3 


Evidently the more talented stu- 
dents who enter the beginning in- 
strumental classes in the junior high 
school tend to remain in the work 
and finally become members of the 
advanced high school orchestra, and 
the less talented ones drop out. Dr. 
Larson says in his conclusions: “As 


the members of the high school ad- . 
vanced orchestra are selected on theg’ 


basis of their ability to perforr~ 
then it is reasonable to conclude, 
judging from the averages of the 
high school orchestra in comparison 
with the averages of the beginner’s 
instrumental class, that these capa- 
cities of musical talent which may 
be measured by the Seashore tests 
have been an influence in the selec- 
tion of the members of the high 
school orchestra.” 


Dr. Larson suggests that, since 
we know the talent scores of the stu- 
dents who finally comprise the mem- 
bership of the high school advanced 
orchestra, it would be advisable to 
determine the rating of the prospec- 
tive instrumental student before he 
begins training. He says that his 


up to which the student should mea- 
sure before being accepted as a mem- 
ber of the beginner’s instrumental 
class. 


Mosher’s Study 


Raymond M. Mosher“ gave achieve- 
ment tests to 723 children from the 
fifth to the eighth grades inclusive. 
The tests were group tests in ear 
training, sight singing, and know- 
ledge about music. Four hundred 
sixty of these children were given the 
Seashore Musical Talent Tests and 
these scores were correlated with the 
scores on the achievement tests. The 
correlation with pitch .4390, 
with intensity .4358, with time .3581, 
with consonance .2912, and with 
memory .4386. 


Salisbury’s Study 
During the years 1926 and 1927 


‘Raymond M. Mosher, “A Study of the 
Group Method of Measuring of Sight Sing- 
ing,” Contributions to Education, No. 194, 
Teachers 
(1925). 


College, Columbia University, 
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Frank S. Salisbury,’ Director of the 
Bureau of Research, and Harold B. 
Smith, Head of the Department of 
Music, both at the State Normal 
School, Bellingham, Washington, 
made a prognostic study of sight 
singing ability with normal school 
students. It was found that there 
was a correlation between scores on 
the Seashore tests and grades in sight 
singing of .60. Between tonal mem- 
ory and sight singing the correlation 
was .65. Between time and sight 
singing the correlation was only .622. 
Between intensity and sight singing 
the correlation was .263, between 
rhythm and sight singing .199, and 
between consonance and sight sing- 
ing .327. 

By the use of the pitch test, the 
tonal memory test, and some achieve- 
ment tests, they were able to predict 
sight singing ability sufficiently well 
to allow students who made certain 
scores on these tests to omit the first 
term’s work in sight singing and 
take the second. Less than five per 
cent of such students made term 
grades in the advanced course below 
C on a five point system. 


Stanton’s Study 


Hazel M. Stanton’ arranges the 
students who enter the Eastman 
School of Music, Rochester, New 
York into six divisions on the basis 
of their performance on the Seashore 
Musical Talent Tests as follows: A, 
B, C+, C-, D, E. The A music talent 
she calls Safe and Probable; the B 


*Frank S. Salisbury, “Prognosis of Sight 
Singing Ability of Normal School Stu- 
deuts,” Journal of Applied Psychology, 
(October, 1929) pp. 425-439. 

*Hazel M. Stanton, “Psychological Tests, 
—A Factor in Admission to Eastman 
School of Music,” School and Society, XXX 
(December, 1929), pp. 889-891. 
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talent is called Probable and Pog. 
sible; the C+ talent is caked Possible 
and Doubtful, and the C- talent jg 
Doubtful and Discouraged. Those 
with D and E talent are not allowed 
to enter. In reporting on the work 
of these feur groups of students who 
are allowed to enter, she makes the 
following observations: “The 
centage of survivors in the musie 
course increases from the _ lowest 
group to the highest; the percentage 
of dismissals due to low records de. 
creases from the lowest to the high. 
est with fifty per cent of dismissals 
occuring in the lowest group.” 


Wilson’s Study 


M. Emmett Wilson’ of Ohio State 
University made a study of eighty- 
three students who entered as majors 
in the department of public school 
musie at that University in October, 
1928. These students were given the 
Seashore Musical Talent Tests. In 
addition to these, three tests devised 
by the author were given. ‘The first 
of these was a test that required the 
students to determine whether tones 
sounded on a reed crgan were the 
tonic that had been established at 
the beginning of the test. ‘The sec- 
ond was for the purpose of deter- 
mining the ability of the students to 
choose the better of two resolutions. 
The third was a score reading test. 
This required the students to mark 
the tonal errors that were made in 
the playing of a score which they held 
in their hands during the playing. The 
students also answered question- 
naires that told of home conditions 


'M. Emmett Wilson, “The Prognestic 
Value for Music Success of Several Types 
of Tests,” Music Supervisors Journal, XV] 
(February, 1930), pp. 83-100. 
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from a musical standpoint, lessons 
taken, musical experiences, et cetera. 

Correlations were made between 
the results of these tests and ques- 
tionnaires and grades in ear train- 
ing, theory courses, and apprecia- 
tion. All of these correlations were 
very low. For instance, the corre- 
lation between pitch and ear train- 
ing was .05. Between intensity and 
ear training it was .36, between time 
and ear training .31, between con- 
sonance and ear training .28, be- 
tween tonal memory and ear training 
27, and between rhythm and ear 
training .15. The highest correlation 


was between score reading and ear 
training. This was .61. Of course, 
score reading is an accomplishment 
test. The correlation between intel- 
ligence and ear training was .37. 

In his conclusions Mr. Wilson says 
“smallness of the coefficients sug- 
gests that none are valid measures of 
probable success in these subjects.”’ 
The Seashore tests were given only 
once. Such a use of these tests is 
practically valueless. Mr. Wilson 
says, “Coefficients of correlation re- 
ported in this study point to the con- 
clusion that early musical environ- 
ment is more important than native 
musical capacity.” 

The present writer suggests that 
one giving of the musical talent tests 
has very little value in reaching a 
conclusion as to the native musical 
capacity of the student. It is hardly 
fair to draw the conclusion that Wil- 
son makes regarding the relative im- 
portance of early musical environ- 
ment and native musical capacity. 
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Wright’s Study 

In 1919 Frances A. Wright* of the 
University of California at Los An- 
geles, made a study of twenty-four 
students who entered the music de- 
partment that year. She worked out 
three original achievement tests and 
gave them to these entering students. 
She then gave the same students the 
Seashore Musical Talent Tests and 
correlated results with the results of 
the achievement tests. The first 
achievement test was a _ subjective 
test. The second was more objec- 
tive, and the third possibly still more 
objective. The correlation between 
the talent scores of the students and 
their scores on the first achievement 
test was .45. The correlation between 
the talent scores and the second 
achievement test was .51, and that 
between the talent scores and the 
third achievement test was .73. 

Although the number of students 
is far too small to make the study 
very valuable it shows a tendency for 
the correlation to be higher as the 
achievement tests become more ob- 
jective in nature. The second and 
third tests were in the nature of dic- 
tation, the third being more difficult 
than the second. Evidently the sec- 
ond test did not challenge the more 
talented students enough to make 
them put forth their best efforts. 


Highsmith’s Study 

J. A. Highsmith’ made a study to 
determine the prognostic value of the 
Seashore Musical Talent Tests for 
students entering a school of music. 


"Frances A. Wright, “Correlation Be- 
tween Achievement and Capacity in Mu- 
sic,” Journal of Educational Research, 
(January, 1928), pp. 50-56. 

*J. A. Highsmith, “Selecting Music Tal- 


ent,” Journal of Applied Psychology, XIII 
(1929), pp. 486-489. 
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The tests were given to fifty-nine 
girls who entered the School of 
Music at the North Carolina College 
for Women in September, 1922. It 
was found that partial correlation of 
applied music work and the Seashore 
test scores, when intelligence is held 
constant, is .175, whereas the corre- 
lation between applied music marks 
and intelligence test scores is .423. 
The conclusions reached in this in- 
vestigation are: (1) the validity of 
the Seashore tests when measured by 
success in music as expressed in 
school marks is very low (r=.312) ; 
(2) scores on the Seashore tests, 
taken singly or as a whole, show 
practically no relationship to stu- 
dents’ abilities in musical perform- 
ance; (3) intelligence tests gave a 
better prediction (r=.4283) of success 
in music than do the Seashore tests. 


Stout’s Study 


Harriet Maury Stout” made a 
study of correlations between musi- 
cal talent test scores and grades in 
music. The aim of the study was to 
determine the advisability of using 
tests of musical talent or achieve- 
ment to provide data to grade and 
classify children at the junior high 
school level. The Seashore Musical 
Talent Tests were given to 180 pu- 
pils in the McKinley Intermediate 
School in St. Louis, Missouri. The 
Kwalwasser Achievement Tests were 
also given to these pupils. The pu- 
pils were already divided into three 
homogeneous groups on the basis of 
intelligence tests. Correlations be- 
tween the scores on the Seashore 


"Harriet Maury Stout, “A Study of Cor- 
relations Between Test Scores and Grades 
in Music,” Master’s Thesis, University of 
Chicago, (1929). 


VOL. III, NO. 2 


Musical Talent Tests and those on 
the Kwalwasser Achievement Tests 
were as follows: for group one 
(most intelligent) .343+.077, for 
group two .254+.070, and for group 
three (least intelligent) .3843+.088. 
The correlations between the Sea- 
shore Musical Talent scores of these 
pupils and the teachers’ marks in 
musical performance were as fol- 
lows: for group one .385+.074, for 
group two .086=.074, and for group 
three .057+.100. 


In her conclusions Miss Stout says, 
“The selecting of children upon the 
basis of the Seashore Tests of Musi- 
eal Ability does not agree with the 
selecting upon the basis of an 
achievement rank. The Seashore 
Tests of Musical Ability show a low 
correlation with the Kwalwasser- 
Ruch Tests of Musical Achievement. 
The Seashore Tests of Musical Abili- 
ty show a low correlation with the 
teachers’ classroom grades in music.” 

In making this study the pupils 
were given each of the Seashore tests 
twice and the average of the two 
scores was taken. The present writ- 
er questions this procedure on the 
ground that the object in giving the 
tests more than once is to arrive as 
nearly as possible at the “physiologi- 
cal limit.” The student will prob- 
ably do better on the second trial and 
on each following trial until he 
reaches a point beyond which he can- 
not improve. This is the point at 
which it is desirable to arrive. The 
test should be given until the pupil 
is familiar enough with it that he 
can do his best. The best record that 
he makes should be taken. 

In making the correlations be- 
tween the scores on the musical tal- 
ent tests and the achievement tests, 
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Miss Stout added the percentile 
rankings of the scores of the five 
component parts of the Seashore tests 
in order to get one answer with 
which to make the correlations. The 
present writer questions this pro- 
cedure because of the unequal value 
that attaches to these five component 
parts of the tests. 

In the opinion of the present in- 
vestigator these two procedures are 
sufficient to make the study of little 
value. 


Need for Present Investigation 


The above studies have, for the 
most part, been conducted for three 
purposes: First, to assist in classi- 
fying students who are entering mu- 
sic courses. Second, to assist in 
selecting instrumental students who 
can succeed well enough finally to be- 
come members of school orchestras. 
Third, to predict the success of stu- 
dents entering music schools. 

In these studies all of the corre- 
lations between musical talent scores 
and grades in ear training and sight 
singing have been made between the 
separate traits of such talent and the 
grades. That is, correlations have 
been made between pitch test scores 
and grades in ear training and sight 
singing, and between each of the 
other traits of musical talent and 
such grades. This does not produce 
a single figure which represents the 
correlation between musical talent 
and grades in ear training and sight 


singing, but does produce five or six 
separate figures. These figures can- 
not be averaged because the traits 
that make up musical talent are not 
of equal value. 

The correlations that have been 
made in these studies between musi- 
cal talent and grades in ear training 
and sight singing have involved the 
entire group only. No attempts have 
been made to compare such correla- 
tions of highly talented students with 
those of less talented ones. 

No definite performance-ability- 
level on the music talent tests and 
the intelligence tests has been arrived 
at in these studies up to which a stu- 
dent should measure if he is to be 
permitted to enter music courses. 
This has been impractical because no 
single figure has been arrived at that 
represents the musical talent of the 
student. 

There is, therefore, need for such 
a study which will help in the selec- 
tion of students who seek to enter 
courses intended for the training of 
teachers and supervisors of music 
which are offered in the teachers cul- 
leges. Such a study should show 
what might be expected of students 
with various degrees of musical tal- 
ent and intelligence. The present 


study attempts to solve some of the 
above named problems, as well as 
others that have not been touched 
upon in the studies cited in this chap- 
ter. These were enumerated in 
the introduction. 
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PRESENTATION AND ANALYS'S OF DATA 


Students Used in the Study 


The present study deals with 240 
students who have entered the music 
supervisor’s course at the Indiana 
State Teachers College at Terre 
Haute, Indiana, during the last six 
years, as well as with 142 students 
who are in general courses in the col- 
lege. 


Talent Tests Used 


Each of these students has been 
given a music talent test and a psy- 
chological test (intelligence test). 
The quarter grades in ear training 
and sight singing were available for 
the special music students. For test- 
ing the music talent of these students 
the Seashore’ tests were used. These 
tests are too well known to need fur- 
ther description. The pitch tests 
were given three times, once on each 
of three succeeding days, the highest 
scores being recorded. Each of the 
other tests was given twice in a simi- 
lar manner. Naturally there was 
some improvement with the repeat- 
ing of the tests. The object in giv- 
ing the tests more than once was to 
avoid any mistakes, and to come as 
nearly to the physiological limit as 


possible. 

Only five tests were used (pitch, 
intensity, time, consonance, and 
memory), that of rhythm being 


omitted. When the accumulation of 
the data was begun six years ago, the 
rhythm test was not available, so it 
could not consistently be added to the 


‘Carl E. Seashore, Manual of Instruction 
and Interpretation of Musical Talent, (New 
York: Columbia Graphophore Company). 


later tests. Seashore’ in his Psychol. 
ogy of Musical Talent says “the 
sense of rhythm is an instinctive dis. 
position to group recurrent sense 
impressions vividly and with pre. 
cision, by time, or intensity, or both, 
in such a way as to derive pleasure 
and efficiency through the grouping.” 
Then it may be said that when we 
have a student’s record in intensity 
and time we have a fair index to his 
capacity in rhythm. The music tal. 
ent tests were given to the students 
during the last weeks of the first 
quarter of their freshman year. The 
psychological tests were given at 
entrance, the American Council Psy. 
chological Examination being used, 


Kwalwasser-Dykema Music Tests 


During the vear 1930-1931 a new 
set of music talent tests has _ been 
placed upon the market.’ These tests 
are known as the Kwalwasser-Dy. 
kema Music Tests. They attempt to 
measure ten traits of musical talent. 
Five of these traits are the same as 


those measured by the Seashore tests, _ 


namely—pitch, intensity, time, mem- 


‘Carl E. Sheashore,The Psychology of 

Musical Talent. (New York: Silver Bur 

dett and Company, 1919), p. 115. 
*Kwalwasser-Dykema, Manual of Diree- 


tions for Victor Records Nos. 302, 303, 304, | 


305, and 306 (New York: Carl Fischer, 
Inc.). These tests are very recent and 
have come to hand after the main body o 
the data for this thesis had been collected 
and treated. It has been decided to make 
the subsequent check upon the tests and to 
treat their results as thoroughly as possible, 
even though such procedure departs from 
the original program of the thesis. This 


is justified in view of the prestige which 
the new tests initially possess and the per 
haps uncritical employment they may Tt 
ceive. 
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ory, and rhythm. In addition to 
these the new tests attempt to mea- 
sure tone quality, tonal movement, 
musical taste, pitch imagery, and 
rhythm imagery. The new tests do 
not provide for the measurement of 
consonance. The ten tests are given 
by means of phonograph records. 
The pitch test consists of forty trials. 
A tone is sustained, either at the 
same pitch throughout the test or is 
changed to a higher or lower pitch, 
ending on the original pitch. The 


listener records “‘same” if the pitch 


has not been changed, or “different” 
if the pitch has been changed. There 
are thirty trials in the intensity test. 
The listener indicates whether the 
second tone heard is stronger or 
weaker than the first. In the time 
test there are twenty-five trials. The 
listener indicates whether the three 
tones sounded are the same or dif- 
ferent in length. There are twenty- 
five trials in the tonal memory test. 
Each trial consists of a pair of melo- 
dic patterns. The listener is to Judge 
whether the pair consists of the same 
or different halves. The rhythm test 
consists of twenty-five trials. Each 
trial consists of two parts. The lis- 
tener is to judge whether the parts 
are the same or different rhythmic- 
ally. In the tone quality test there 
are thirty trials. Each trial consists 
of two parts played either by the 
same instrument or by different in- 
struments. The listener is to judge 
whether the two parts are the same 
or different in quality. The tonal 
movement test consists of thirty 
trials of four tones each. The tones 


are so arranged that a fifth tone, if 
added, would naturally go up or down 


from the last tone given. The listen- 
er is to judge whether the fifth tone 
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should go up or down. There are 
ten trials in the melodic taste test. 
A melody is played twice. The first 
half is the same in each instance. The 
second half is changed in the second 
performance. The listener is to in- 
dicate which he prefers. In the 
pitch imagery test there are twenty- 
five trials. The listener has the no- 
tation in his hand and is asked to 
judge whether what he hears is the 
same or different tonally. There are 
twenty-five trials in the rhythm im- 
agery test. The listener has the no- 
tation in his hand and is asked to 
judge whether what he hears’is the 
same or different rhythmically. The 
new battery of tests does not provide 
for a consonance test. 


In order to determine the relia- 
bility of these new tests they 
were given to eighty-five special 
music students at the Indiana State 
Teachers College. These students had 
already taken the Seashore tests. 
Every effort was made to have these 
new tests given just as the Seashore 
tests were given. The pitch test was 
given three times and each of the 
others was given twice. The best re- 
sult was recorded. Table II shows 
the medians, means, and standard 
deviations for the Seashore test 
scores and the Kwalwasser-Dykema 
test scores for these students. The 
scores in each case are the percentile 
rankings derived from the tables of 
norms in the manual that goes with 
each battery. There is a tendency 
for the medians and means to be 
much higher in the Kwalwasser-Dy- 
kema test than in the Seashore test. 
The standard deviations in the new 
tests are much smaller. For instance, 
the mean in the Kwalwasser-Dyke- 
ma test in memory is 98.085 and the 
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standard deviation is only .5195. This that the means are not so high anq 
indicates that most of the scores are the standard deviations are so smal] 
right around ninety-eight and means _ in pitch and intensity does not indi. 
that, according to this test, practi- cate that these tests are reliable 
cally all of the students are extreme- Further study of these tests is neces. 
ly keen in tonal memory. These stu- sary before they can be pronounced 
dents are all special music students, reliable. 

but it is not likely that they are so Between two tests which are cop. 
much alike in the capacity to remem-_ structed for the purpose of measur. 
ber tones as is indicated by this test. ing the same trait there should beg 
The mean of the scores in memory on high correlation. There are five of the 
the Seashore test for these students Kwalwasser-Dykema battery of tests 
is 81.985, while the standard devia- and the Seashore battery of tests that 
tion is 20.15. presumably measure the same traits. 


TABLE II 


MEANS, MEDIANS, AND STANDARD DEVIATIONS OF THE PERCENTILE 
RANKINGS ON THE SEASHORE TESTS AND THE KWALWASSER- 
DYKEMA TESTS 


a. Seashore Tests 


Tests Mean Median Number 

Consonance | 84.295 | 19.80 - 

b. Kwalwasser-Dykema Tests 
Pitch | 83.02 | 16.195 | 853857 | £484 
Intensity $8556 | 86 | 38 
~Time 939658 85 96665 | 82 
“Memory 98.085 | | 98185 ~ 
Rhythm 91.47 | 1289 94.078 |, _ 
Quality | 94585 | 1005 95.892 

movement | 97038 1289 | 83 
Melodic 

taste | 92975 =| 12.728 94.44 

Pith | 
_imagery | 98-68 

Rhythm | | | 

imagery | 93.27 _ 7.865 


Any test in which all make so near- These are tests for pitch, intensity, 
ly the highest possible score cannot time, tonal memory, and rhythm. 
be very dependable. Judged by this Correlations were made between the 
criterion none of the Kwalwasser- scores on the pitch test of the Sea- 
Dykema tests, with the possible ex- shore battery and those of the Kwal- 
ception of pitch and intensity would wasser-Dykema battery. A similar — 
be very reliable. However, the fact procedure was followed with refer: 


| | 
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ence to the intensity, time, memory, 
and rhythm tests. Table III shows 
the results of these correlations. 
TABLE Ill 
CORRELATION OF SCORES ON THE 


SEASHORE TESTS AND THE KWAL- 
WASSER-DYKEMA TESTS 


It seems safe to say, on the basis 
of these correlations, that the two 
tests do not measure with equal ac- 
curacy the same traits, or that they 
are to some degree measuring dif- 
ferent traits or different features of 
the same traits. The present investi- 


~_Tests r(S)(KD)+PEr’ Number gator has not provided the answer to 
this question. He only knows that 
the correlation would be very much 
“Memory 1324 -+.068 higher if the two tests were equally 
Rhythm 2294 +-.070 | 83 £Valid measures of the traits in ques- 


None of these correlations are as 
high as they should be if both tests 
were good measures of the traits in 
question and measured them in an 
identical manner. Between the 
pitch tests of the two batteries the 
correlation is only .1445. This indi- 
cates that there is only a slight ten- 
dency for the scores to be high in one 
test when they are high in the other. 
The correlation between the intensi- 
ty tests is -.1195. This indicates that 
there is a tendency for the scores to 
be low in one test when they are high 
in the other. The correlation be- 
tween the time tests is .401. The PE 
in this test is .062. This is a higher 
correlation than that for any of the 
other traits, but it is probably not 
high enough to be significant. Be- 


tion. 


The scores for these five tests for 
both the Seashore battery and the 
Kwalwasser-Dykema battery were 
correlated with the average quarter 
grades in ear training and sight sing- 
ing for the same students. The re- 
sults of these correlations are shown 


in Table IV. 


In the Seashore battery the corre- 
lation between pitch scores and quar- 
ter grades in ear training and sight 
singing is .335. While this is not 
high it is about the same that is usu- 
ally obtained between scores in 
natural capacity tests and achieve- 
ment. In the Kwalwasser-Dykema 
battery the correlation between the 
pitch scores of the same students and 
their quarter grades is -.118. This 


TABLE IV 


CORRELATION OF MUSIC TALENT SCORES ON THE SEASHORE TESTS AND 
THE KWALWASSER-DYKEMA TESTS AND QUARTER GRADES IN 
EAR TRAINING AND SIGHT SINGING 


Kwalwasser-Dykema Tests 
Tests r(M)(G)+PEr_ {| r(M)(G)+PEr N 

Pitch 835 +.0677 +118 +.071 

Intensity .296+.0695 | -.167 +.072 

_ Time 0656 80 -.0299 + .074 

Memory 5631+ .052 40 +.062 83 

_ Rhythm 209 +.071 84 .1908+ .071 83 


tween the memory test scores the cor- indicates that there is a slight ten- 


relation is .324, and between the dency for the quarter grades to be 
rhythm test scores it is .228. 


low when the pitch score is high, and 
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for the quarter grades to be high 
when the pitch score is low. The 
same may also be said of the inten- 
sity test and the time test. The cor- 
relations between the Seashore scores 
and the quarter grades in these two 
tests are .2967 and .3628 respective- 
ly, while those between the Kwalwas- 
ser-Dykema tests and quarter grades 
are -.167 and -.0299 respectively. In 
most of the studies that have been 
made there is a higher correlation 
between the scores on the memory 
test and quarter grades in ear train- 
ing and sight singing than between 
any of the other capacity tests and 
quarter grades. The results in this 
study point to the same conclusion. 
The correlation between the scores 
on the Seashore memory test and the 
quarter grades is .5631, while that 
between the scores on the Kwalwas- 
ser-Dykema memory test and quarter 
grades is .40. Both of these tests 
probably measure this trait of mem- 
ory with fair accuracy. The corre- 
lation between the scores on the Sea- 
shore rhythm test and quarter 
grades is .209, while that between 
the scores on the Kwalwasser-Dy- 
kema rhythm test and quarter grades 
is .1908. In every case the Seashore 
test scores correlate higher with 
quarter grades than do the Kwalwas- 
ser-Dykema test scores. In three 
cases the Kwalwasser-Dykema test 
scores have a negative correlation 
with quarter grades. The probable 
errors show that in every case ex- 
cept rhythm the correlations are re- 
liable in the Seashore tests, while the 
correlation is reliable only in the case 
of memory in the Kwalwasser-Dy- 
kema tests. 


As for the remaining five tests in 
the Kwalwasser-Dykema battery it 
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might be a question whether any one 
of them is entirely a test of native 
capacity. One’s ability to judge in 
the matter of tone quality, melodic 
taste, and tonal movement (resolu- 
tion) certainly comes with training. 
The test in pitch imagery where the 
student looks at the score and deter- 
mines whether what is being heard 
is the same as represented by the 
notes in his score is a reading test. 
The same is true of the rhythm im- 
agery test. Table V shows the re- 
sults of correlations between the 
scores on these tests and quarter 
grades in ear training and _ sight 
singing. 


TABLE V 


CORRELATION OF MUSIC TALENT 
SCORES ON THE KWALWASSER- 
DYKEMA TESTS AND QUARTER 

GRADES IN EAR TRAIN- 
ING AND SIGHT 


SINGING 
Tests r(M)(G)+PEr | Number 

Tone 

Melodic | 

__ taste | | 1896+ .071 84 
Tonal | 

movement 2477+ .069 83 
Pitch | 

imagery) 191 +.071 | 82 
Rhythm | 

imagery 8943 + .063 iu 82 


It would seem that these correla- 
tions should be rather high, since the 
tests measure, to some extent, the 
students’ training. Such, however, is 
not the case. Tone quality and ear 
training correlate .2063, tonal move- 
ment .2477, melodic taste .1896, pitch 
imagery .191, and rhythm imagery 
38943. The consonance test of the 


Seashore battery correlates with ear 
training .326. 

A few statements should be made 
regarding the manner of computing 
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the percentile ranks given in the 
manual in these new tests. One test 
has forty trials, three have thirty 
trials each, five have twenty-five 
trials each, and one has ten trials. 
It is suggested in the manual that 
this last one be given twice in order 
to make twenty trials. In comput- 
ing the norms for the several tests 
the number of right answers is con- 
sidered regardless of the number of 
trials. The per cent of right an- 
swers is not considered. Standards 
are obtained for the entire test by 
adding together the number of right 
answers in all tests and computing 
norms for the entire battery. The 
present writer questions these pro- 
cedures because the various tests are 
not of equal value and _ therefore 
should not be combined by addition, 
and because of the unequal number 
of trials in the various tests. When 
ranks are made for the various tests 
it would seem that they should be 
based upon the per cent rather than 
the number right, since the number 
of trials is not equal for all tests. 


The authors state in the manual 
‘norms are based upon scores 
earned by two thousand grade and 
high school pupils.”” Norms are not 
given for children of various ages. 
One set of norms is given for every- 
body. This may account for some 
of the inconsistencies found in the 
present study of these tests. In the 
present study the tests were given to 
college students, while the norms 
used were based upon scores earned 
by grade and high school pupils. This 
would seem to be a weakness that 
needs correcting, provided the tests 


are to be employed upon the college 
level. 


It would seem fair to draw the fol- 


lowing conclusions from the above 
data and their treatment: First, be- 
cause the means are so high and the 
standard deviations are so small in 
most of the tests, it would seem that 
the tests do not measure the varying 
capacities of the students. Second, 
since the correlations between the 
scores on the Seashore tests and 
those on the Kwalwasser-Dykema 
tests constructed to measure the same 
traits are so low, it is evident that 
one of the tests does not measure ac- 
curately. Third, when the scores on 
the component parts of the Seashore 
test are correlated with grades in 
ear training and sight singing the 
result is about the same that is usu- 
ally obtained when native capacity 
scores are correlated with achieve- 
ment. When the scores on these 
same component parts of the Kwal- 
wasser-Dykema test are correlated 
with grades in ear training and sight 
singing three of the correlations are 
negative and the other two are low- 
er than those of the Seashore test 
which measure the same traits. 

It would therefore seem fair to 
conclude that the Kwalwasser-Dy- 
kema Music Tests do not measure as 
reliably as do the Seashore tests.In 
conclusion it might be stated as an 
opinion, supported only by expert 
judgment of members of the group 
tested, that the pitch test of the 
Kwalwasser-Dykema battery is me- 
chanically imperfect. The students 
in the class tested who were known 
to have the keenest ears for pitch al- 
most invariably decided that the 
pitch of the tone was changed on the 
tests that were supposed to consist of 
a tone held at the same pitch through- 
out. Some of these students were 
mature people who have already 
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made successes as solo singers and 
violinists. This opinion is further 
supported by the negative correla- 
tion between the scores on this test 
and term grades in ear training and 
sight singing. 

The Kwalwasser-Dykema tests are 
more interesting to administer than 
the Seashore tests. They are much 
shorter and therefore would not tire 
the children in the lower grades so 


shore manual.‘ The median is prob. 
ably the best measure of central 
tendency to.use here on account of 
the scatter being so great. In pitch 
the median is 90.59 for the special 
music group against 31.67 for the 
students in the non-music courses. 
In intensity it is 72.68 against 50.30. 
in time it is 80.1 against 51.65; in 
consonance it is 85.14 against 58.74: 
in memory it is 85.44 against 63.1]. 


TABLE VI 


COMPARISON OF MUSIC TALENT OF SPECIAL MUSIC STUDENTS AND 
STUDENTS ON GENERAL COURSES 


a. Special Music Students 


“Intensity  67.8+1.08 | 24.8 238 
Time 72.541.23 | 28.1 | 81.8 

b. Non-Music Students 
_ Pitch 409+.233 | 399 =| 817 134 
_Intensity 50.2+132 | 28, | 189 
Time 52. 7 51.6 | 132 


much. They are also much easier to 
score. 


Relation Between Music Talent of Special 
Music Students and Students on Non- 
Music Courses as Measured by the Sea- 
shore Tests 


In order to find whether the 240 
special music students who were be- 
ing investigated were students with 
more than the average native musi- 
cal capacity, they were compared 
with the 142 students who were in 
courses other than music. The re- 
sults of this comparison are given 
in Table VI. 

The scores are given in the per- 
centile norms as given in the Sea- 


From these figures it would seem 
that the special music group is tal- 
ented far beyond the students in the 
non-music courses in the college. It 
is likely that they have elected, or 
drifted into, the music courses be-— 
cause their superior talent has en- 
abled them to get satisfaction out of 
their music work in high school, and 
this has resulted in a special interest 
in the subject. The medians of the 
special music students in the five 
traits were an average of thirty-two 
higher than those of the students in 
other courses. Fifty is supposed to 


‘Carl E. Seashore, Mannal of Instruction 
and Interpretations of Music Talent, (New 
York: Columbia Graphophone Company). 
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pe the average for the whole popula- 
tion, and these non-music students 
hover around that figure except in 
pitch. Here they fall below. The 
special music students are an average 
of thirty-three points higher than the 
average for the whole population. 


Relation Between Intelligence Scores of 
Special Music Students and Students on 
Non-Music Courses 


In order to find whether these 
special music students who were be- 
ing investigated were as intelligent 
on the average as the entire student 
body, their percentile rankings on the 
psychological tests were compared 
with those of the entire student body. 
The results of this comparison are 
shown in Table VII. 


freshmen. 


freshmen. Many of the inferior stu- 
dents have dropped out of college. 
(c) This represents all special stu- 
dents in school. The inferior students 
in the upper classes would have drop- 
ped out. (d) The same is true of this 
group. (f) This represents all spe- 
cial music students who have entered 
during the last six years. Only a 
few of them would be in school now. 
It is fair to compare them directly 
with the total number of freshmen 
in school during the fall quarter, 
since neither group has had a chance 
to eliminate the inferior students 
through failure. 


The mean of the special group is 
57.37 against 49.53 for all the other 
The mean of the special 


TABLE VII 


MEDIAN AND MEAN PERCENTILE RATINGS OF THE STUDENTS IN THE 
INDIANA STATE TEACHERS COLLEGE ON THE BASIS OF THEIR 
PERFORMANCE ON THE PSYCHOLOGICAL TESTS GIVEN 
AT ENTRANCE 


Fall Quarter— 1929 


| __ Media’ | Mean Number 
~ (a) Total School | 
Total Freshmen 49.75 49.55 | 589 
“Total Special 49.58 «482.8 
(e) Total Elementary =  —§ 44.04 | 45.4 304 
~ (f) Freshmen on Special Music 
Course during Six Year | | 
Period 56.31 57.37 28 
Wetel Collage | 
(h) Total Special Freshmen 255 
(i) Total Elementary Freshmen _ 163 


These tests are given to all a, 


dents during the first quarter of their 
freshman year. The American Coun- 
cil Psychological Examination is 
used for this purpose. Certain items 
of Table VII require the following 
references: (a) This represents all 
students in school during the Fall 
Psychological tests 
were taken when the students were 


music group is higher than that of 
any of the other groups with which 
it is fair to compare it except the 
regular college freshmen (see item 
g). We have here, then, a group of 
students far superior in music talent 
to the average students in school; 
superior in their performance on the 
psychological tests to the entire 
school; only slightly inferior on these 
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tests to the regular college group. It 
is interesting to note that the per- 
formance of this group of special 
music students on the psychological 
tests is much higher than that of all 
the students in special subjects, such 
as art, home economics, commerce, 
physical education, industrial arts, 
music, et cetera. Group (a), the 
total school, is made up of freshmen, 
sophomores, juniors, and_ seniors. 
The upper three grades of this group 
are, of course, a more or less select 
group, the inferior students having 
had time to drop out. Group (f), 
the special music students, does not 
have this advantage, and with this 
handicap the group (f) has its mean 
five points higher than the total 
school. 

Relation Between Music Talent and Quar- 
ter Grades in Ear Training and Sight 
Singing 
It may be argued that if the teach- 

ing of such subjects as ear training 
and sight singing were pitched on 
the right level for the entire class 
and the system of giving quarter 
grades were accurate and reliable, 
there should be a higher correlation 
between the music talent of the spe- 
cial music students and their quarter 
grades in these subjects. If such a 
correlation should prove to be high it 
would no doubt indicate that the test 
used to measure the music talent had 
considerable predictive value. If the 
correlation should prove to be low, it 
might be due to poor teaching, to 
poor student effort, to a poor grading 
system, or to poor testing for music 
talent. 

The matter of making this corre- 
lation was not as simple as it would 
seem at first thought. In the first 
place the scores in music talent were 
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in pitch, intensity, time, consonance, 
and memory. One could make a cor- 
relation between term grades and 
each of these traits, but the result 
would be in five separate figures of 
unequal value. It is not permissible 
to add the raw scores of these five 
traits and divide by five because of 
the unequal value assigned to each 
of the traits. One might weight the 
traits and average them, but such 
procedure, while mathematically ac- 
curate, would be without any guaran- 
teed scientific foundation. There is, 
however, a technique by which scores 
on different tests may be combined. 
Holzinger, in his Statistical Methods 
in Education says, “being abstract 
numbers, standard scores on several 
tests may be combined by addition.” | 
The standard score of a student gives 
his relative position in the group in 
terms of a number of standard devi- 
ations above or below the mean. The 
standard score is found by subtract- 
ing the mean from the raw score and — 
dividing by the standard deviation. 
The result will be a number express- 
ing the number of standard devia- 
tions either above or below the mean. 
This number will be plus if it is 
above the mean or minus if below. If 
the raw scores of a student in pitch, 
intensity, time, consonance, and 
memory are reduced to standard 
scores, these scores could be added 
to torm a composite standard score 
in music talent for that student. The 
score would represent the student’s 
relative position in the entire group 
in terms of standard deviations 
above or below the mean. This makes 
it possible to have a single figure that 


_*Karl J. Holzinger, Statistical Methods in 
Education. (Boston: Ginn and Company, 
1928), p. 119. 
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represents each student’s music tal- 
ent, and simplifies the matter of cor- 
relating such talent with term 
grades. 


There were 128 special music stu- 
dents for whom music talent scores 
were available in each of the five 
traits, and for whom three to four 
quarter grades in ear training and 
sight singing were available. The 
standard score in pitch for each of 
these students was found. Then the 
standard scores for each student were 
found in intensity, time, consonance, 
and memory. The composite stand- 
ard score for each student was then 
found by adding his five standard 
scores together. The range of these 
composite standard scores for the 
128 students was found to be from 
-12.583 (the lowest) to +5.022 (the 
highest). 

The four quarter grades were then 
averaged in the usual way, that is, 
A=5 points, B=4 points, C=3 points, 
P=2 points, and F=1 point. A cor- 
relation was then made for the 128 
students between composite stand- 
ard scores in music talent and aver- 
age quarter grades in ear training 
and sight singing. The product mo- 
ment formula was used in making 
this correlation as well as all corre- 
lations in the present study. The re- 
sult of this correlation was .399. This 
seems low, considering the fact that 
the correlation was made between 
music talent and quarter grades in 
those subjects which certainly de- 
pend so largely upon this talent. 


Mr. Wilson’ at Ohio State Univer- 
sity, however, found a correlation be- 


"M. Emmett Wilson, “The Prognostic 
Value for Music Success of Several Types 
of Tests,” Music Supervisor’s Journal, XVI. 
No. 1, (1980). 
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tween pitch and grades in ear train- 
ing of only .05. In intensity he found 
it to be. 36; in time .31; in conson- 
ance .28; in memory .27. Hull’ in his 
Aptitude Testing gives tables show- 
ing the relation of the correlation co- 
efficient (1) to the per cent of fore- 
casting efficiency. He says “‘the most 
striking point is the remarkably 
small forecasting efficiencies corres- 
ponding to (r) values below .50.” He 
shows that when the correlation co- 
efficient is .40 it carries only an eight 
per cent forecasting efficiency. 
Brooks’ in his Psychology of Adoles- 
cence reaches almost exactly the 
same conclusion. Since a correlation 
of even .40 would carry a predictive 
value of less than ten per cent it 
would seem from these correlations 
that the predictive value of these 
tests is not as great as we have usua!l- 
ly thought them to be. However, 
there are other factors to be taken 
into consideration. 


Relation Between Intelligence and Quarter 
Grades in Ear Training and Sight 
Singing 
Does intelligence perhaps have as 

much to do with grades, even in ear 

training and sight singing, as does 
music talent? A correlation was 
made between the percentile ratings 
of these same students on the basis 
of their performance on the psycho- 
logical test and the same average 
quarter grades in ear training and 
sight singing. The result was a cor- 
relation of .3599, or practically the 
same as for music talent and quarter 


_—_ 


‘Clark L. Hull, Aptitude Testing, (New 
York: World Book Company, 1928), pp. 
268-276. 

‘Fowler D. Brooks, The Psychology of 
Adolescence, (Boston: Houghton Mifflin 
Company, 1929), pp. 147-151. 
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grades. <A faulty grading system 
could easily be responsible for such 
a low correlation. In order to deter- 
mine if this might be the cause, 
thirty-seven freshmen were given 
four new-type tests in ear training. 
These thirty-seven students were not 
a part of the group of 128 used in the 
previous test, but they were special 
music students. That is, they were 
students registered on the course 
leading to a license for teaching and 
supervising music in the _ public 
schools. Out of the 192 quarter hours 
required for graduation these stu- 
dents are required to have one hun- 
dred hours in music. The tests were 
given on four different days, and the 
mean of the four grades was com- 
puted for each student. These grades 
were then correlated with the com- 
posite standard scores in music tal- 
ent for the same students. The cor- 
relation was .3268. In giving the 
ear training tests, the number of 
notes was counted for the entire test. 
Two errors are possible on each note, 
one in tone and the other in value. 
So it was easy to compute the per cent 
correctly. Since every effort was 
made to make the ear training test 
objective, and since the difference in 
the correlation for the two groups is 
negligible, it is fair to assume that 
the grading system is hardly respon- 
sible for the lack of correlation. 


A correlation of the psychological 
ratings of these same thirty-seven 
freshmen and the same average 
grades in ear training resulted in 
.2205. Mosher,’ in his doctor’s dis- 


"Raymond M. Mosher, “A Study of the 
Group Method of Measurement of Sight 
Singing,” Contributions to Education, No. 
194, Teachers College, Columbia University, 
1925. 


sertation at Columbia University, 
tested 460 students and secured the 
following correlation coefficients be- 
tween the group achievement tests 
which he used and the five divisions 
of the Seashore test: pitch, 44; in- 
tensity .49; time, 36; consonance .29; 
memory. 44. The uniformity of all 
of these correlations is significant. 
First, the lack of high correlation is 
evidently not due to a poor grading 
system, as seemed possible at first 
thought, because the correlation is no 
higher when strictly objective tests 
are employed. Second, it is apparent 
that intelligence has as great effect 
upon achievement in ear training and 
sight singing as does music talent, 
although neither seems very potent. 
Third, it is hardly fair to conclude 
from these correlations that the tal- 
ent tests are not predictive of suc- 
cess or failure in ear training and 
sight singing until it has been deter- 
mined whether or not students in 
these classes are working below their 
natural capacity. 


It seems reasonable to suppose 


that, if each student were doing any- - 


thing like his best, there would be 
more correlation between the results, 
measured objectively, and his native 
capacity. If it should develop that 
there is higher correlation between 
the term grades of the least talented 
students and their native capacity, 
we should have to conclude that the 
fault lies in the fact that our instruc- 
tion does not sufficiently challenge 
the most talented students. Until 
we are sure that all students are 
working at something approximating 
their full capacity, we shall not be 
able to decide by these correlations 
whether or not the talent tests have 
a predictive value. eet 
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Relation Between the Music Talent Score 


and the Grades in Ear Training and 


Sight Singing of the Talented Students 

Compared With Those of the Less Tal- 

ented Ones 

The 128 students were then divid- 
ed into four groups according to 
their talent scores. Scores below the 
first quartile represent the least tal- 
ented group. Scores between the first 
and second quartiles represent the 
next to the lowest group. Scores be- 
tween the second and third quartiles 
represent the next to the highest 
group, and scores above the third 
quartile represent the most talented 
group. In this discussion “group 
one” will refer to the least talented 
group, “group two” to the next to the 
lowest group, “group three” to the 
next to the highest group, and “group 
four” to the most talented group. A 
correlation was made between the 
music talent scores of the students in 
group one and their quarter grades in 
ear training and sight singing. The 
result was a correlation of .375, 
which is about the same as for the 
whole group. The same kind of cor- 
relation for group two showed a cor- 
relation of .231. The correlation for 
group three was .247, and that for 
group four was -.058. Table VIII 
shows the results of the correlations 
for the entire group and for each 
quarter. 


If four times the PE is less than 
the factor (r) then the (r) is reli- 
able. Then the chances are about 
ninety-nine in a hundred that the re- 
lationship indicated by (r) is depend- 
able.” According to this criterion 
the only correlation in Table VIII 
that is very dependable is that of the 


“Harold O. Rugg, Statistical Methods Ap- 
ea to Education, (Boston: Houghton 
iffin Company, 1917), pp. 229-232. 
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total group. However, these corre- 
lations seem to indicate that the in- 


TABLE VIII 


CORRELATION OF MUSIC TALENT 
AND QUARTER GRADES IN EAR 
TRAINING AND SIGHT SINGING 


Group __|r(M) (G)+PEr | Number 
85 
| .231+.0940 «46 
| .2474+.12938 24 

IV -058+.1401 
__ Total .899+.0505 126 


struction is pitched below the capa- 
city of the most talented students. 
The students in the lowest group are 
working much nearer their capacity 
than those in the highest group. The 
difference between the two middle 
groups is negligible. No great differ- 
ence exists between the three lowest 
groups. If the instruction were 
pitched on a higher level it is like- 
ly that the highest group would still 
make about the same grades, while 
the lowest group would certainly 
make much lower grades. Since it is 
evident that the students in the high- 
est group are not working up to their 
capacity, a correlation of the music 
talent scores with the quarter grades 
would not be a good measure of the 
predictive value of talent tests. The 
correlation does show, however, that 
the instruction for the entire group 
of students should have been pitched 
higher, even if this should have re- 
sulted in less learning for the less 
talented students. This is particular- 
ly true since it is from the more tal- 
ented students that we expect to get 
our future music supervisors and 
teachers. It is also true that during 
the last six years exactly one-half of 
the students in group one have drop- 
ped out of college before going far 
enough to get licenses, while seventy 
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per cent of those in group four have 
stayed on. 


Relation Between Intelligence Scores and 
the Grades in Ear Training and Sight 
Singing of the Talented Students Com- 
pared With Those of the Less Talented 
Ones 


The quarter grades of the same stu- 
dents used in the above correlations 
were correlated with their percentile 
rankings, on the basis of their per- 
formance on the psychological tests 
given at entrance. Table IX shows 
the results of the correlations for the 
entire group and for the various 
quarters. 


TABLE IX 


CORRELATION OF PSYCHOLOGICAL 
RATINGS AND AVERAGE QUAR- 
TER GRADES IN EAR TRAIN- 
ING AND SIGHT SINGING 


Group r(G)(P)+PEr Number | 
I | 004 +.1230 30 
_IV 5496-+.0981 | 
Total | 128 


The result of the correlation with 
the students in group one was .004 
with a probable error of .1230. This 
cannot be very dependable. The same 
kind of a correlation for group two 
showed .1305+.0956, which is not 
very dependable. The correlation for 
group three was .726+.0615, and 
that for group four was .5496=.0981. 
For the entire group the correlation 
was .3399+.0518. The correlations 
for groups three and four, and for 
the entire group were quite depend- 
able. 


Relation Between Intelligence Scorcs and 
Music Talent 
Before drawing any conclusions 
from these correlations it was neces- 
sary to know whether or not there 
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was any correlation between the mnp- 
sic talent and the psychological rat. 
ings of these students. Table X shows 
the result of these correlations. 


TABLE X 


CORRELATION OF PSYCHOLOGICAL 
RATINGS AND MUSIC TALENT 


~Group  r(M)(P)+-PE Number 


- 


I +.1150 | 30 
Ir | 09833-.0973. | 
WI 8838 +1154 
IV | .1267+.1414 | 22 
Total | .159 +.0585 | 126 


None of the correlations in Table 
X seem to be very dependable. Table 
XI shows the means and medians of 
the psychological ratings for the 
same groups. 


TABLE XI 


MEANS AND MEDIANS OF THE 
PSYCHOLOGICAL RATINGS 


~Group_ ‘Mean Median__| Number 

56.65 30 
II | 55.37 55.83 | 47 

_ «(55.22 | 58.75 

s67.93 76.23 =| 22 

Total | 57.577 =57.5 


Both the psychological ratings and 
the quarter grades in ear training 
and sight singing were available for 
128 students. The correlation for 
the entire group was .3599; for group 
one (the least talented students mu- 
sically), .004; for group two, .1305; 
for group three, .726; for group four, 
5496. It is evident that students with 
verv low music talent are not able to 
make progress in ear training and 
sight singing in keeping with their 
psychological ratings. Their pro- 


gress seems influenced more by what 
little talent they have than by their 
rating on the _ psychological test. 
Table XI shows that the mean of the 
psychological ratings for the lowest 
group is sixteen points below that 
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for the highest group. This might 
be a factor in bringing a low correla- 
tion (.004) between psychological 
ratings and quarter grades, and a 
higher correlation (.375) between 
music talent and quarter grades for 
the least talented group. 

The progress of the students in 
the second group is influenced almost 
equally by talent and psychological 
ratings. The progress of the stu- 
dents in the third group is influenced 
considerably more by their psycho- 
logical ratings than by their music 
talent, while the progress of the most 
talented students is influenced almost 
altogether by their psychological rat- 
ings. This would seem to show that 
in order for the psychological rat- 
ings to function in musical learning 
there must be a high music talent, 
but that the progress of the students 
above the median on the music talent 
scores Will be more in proportion to 
their psychological ratings than to 
their music talent scores. That is, 
intelligence (if one may use the 
term) cannot be substituted for mu- 
sic talent, but given a high degree 
of music talent, the progress in musi- 
cal learning is in proportion to the 
intelligence. Given a low degree of 
music talent, the progress is in pro- 
portion to the talent. 

The data presented above seem to 
justify the following conclusions: (1) 
there is a much higher correlation 
between the psychological ratings 
and the quarter grades in ear train- 
ing and sight singing of the talented 
students than of the less talented 
ones; (2) there is a higher correla- 
tion between the psychological rat- 
ings and the music talent of the tal- 
ented students than of the less tal- 
ented ones; (3) the mean of the 


psychological ratings is much higher 
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for the talented students than for 
those with less talent. 


Percentage of Students With Talent at 
Various Levels Who Make Grades in Ear 
Training and Sight Singing at Various 
Levels 
It is interesting to note that of the 

students in group one (least talent- 

ed), 34.5 per cent made grades in the 
lowest quarter of grades, while only 

.065 per cent made grades in the 

highest quarter, and 69.5 per cent 

made grades below the median. This 
might be interpreted that practically 
one out of every three students with 
music talent in the lowest quarter 
will make grades in ear training and 
sight singing in the lowest quarter, 
and that practically no students in 
this group will make grades in the 
upper quarter. Fewer than one out 
of every three students in this lowest 
talented group will make a grade 

above the median. . 
It was also found that 64.5 per cent 

of the students in groups one and 

two (with talent scores below the 
median) also made grades below the 
median. That is, practically two out 
of every three students with talent 
scores below the median (+1.772) 
will make grades below the median. 

If a student who is entering the mu- 

sic department to become a music 

supervisor makes a_ talent score 

(composite standard) -.089 or below, 

we can predict that he has one 

chance out of three of making the 
lowest grades in the most important 
subjects. He has two chances out of 
three of making a grade below the 
median if he has a talent score below 
the median (+1.772), and _ practi- 
cally no chance of making a grade in 
the upper quarter if his talent score 
is below -.089 (quartile one). 

It was found that 54.7 per cent of 
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seven and seven-tenths per cent of 
the students in group one (with tal- 
ent in lowest quarter) whose psycho. 
logical ratings were above quartile 
one made grades below the median. 
Fifty-seven and nine-tenths per cent 
talent in lowest quarter) whose psy- 
chological ratings were above the 


the students in groups one and two 
(with talent below the median) 
whose psychological ratings were 
above the median made grades below 
the median. Seventy-six and two- 
tenths per cent of the students in 
groups three and four (with talent 
above the median) whose psychologi- 
cal ratings were below the median median made grades below the medi- 
made grades below the median. an. Eighty-one and five-tenths per 
Seventy-one and five-tenths per cent cent of the students in group one 
of the students in groups one and (with talent in lowest quarter) 


TABLE XII 
PERCENTAGES OF STUDENTS WITH MUSIC TALENT BELOW THE MEDIAN 
AND BELOW Q@: WHO MADE GRADES IN EAR TRAINING AND SIGHT 
SINGING AT VARIOUS LEVELS 


Per cent above | 


Per cent below Per cent below 


___ Music talent Q: in grades Qu in grades in grades 
Below 34.5 .065 | 695 


TABLE XIII 
PERCENTAGES OF STUDENTS AT VARIOUS LEVELS OF MUSIC TALENT 
AND PSYCHOLOGICAL RATINGS WHO MADE GRADES IN EAR 
TRAINING AND SIGHT SINGING BELOW 

THE MEDIAN 


Psychological | Per Cent below | Number of 

Music Talent _ Rating = Median in Grades | Students 
Above Median Above Median | 3d 

Below Median Below Median 21 

Below Median | Below Median 71.5 

Above Median Above Median _ 28 
Below Q: Below 90. 40 

Below Above Q: 3 

Below Q: Above Median 87.9 | 
Below Q, Below Median 81.5 | 27 


whose psychological ratings were be- 
low the median made grades below 
the median. These percentages are 
shown in Table XII and Table XIII. 

The data presented above seem to 


two (with talent below the median) 
whose psychological ratings were al- 
so below the median made grades be- 
low the median. Twenty-eight and 
six-tenths per cent of the students 
in groups three and four (with tal- substantiate the conclusions reached 
ent above the median) whose psycho- by the correlations between music 
logical ratings were also above the talent and average quarter grades in 
median made grades below the medi- ear training and sight singing, and 
an. Ninety per cent of the students between psychological ratings and 
in group one (with talent in lowest such quarter grades. That is, gen- 
quarter) whose psychological ratings eral mental powers affect quarter 


of the students in group one (with grades in ear training and sight sing- 


were also in the lowest quarter made 
Sixty- 


ing to about the same extent that mu- 


grades below the median. sic talent affects them. 
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CONCLUSIONS AND INTERPRETATIONS 


Specific Conclusions 


The analysis of the data presented 
in the preceding chapters leads to 
the following conclusions: 


1. The individual differences in the 
native musical endowment of stu- 
dents entering upon courses intended 
for the training of music supervisors 
and teachers is very great. The high- 
est talent in the group of students in- 
vestigated is represented by the com- 
posite standard score +5.022, while 
the lowest talent is represented by 
the composite standard score-12.533. 
This certainly points to the necessity 
of eliminating those students with 
mediocre talent. 


2. Previous studies made of the 
predictive value of music talent tests 
seem to show in a general way that 
the tests can be depended upon in 
the matter of selecting talented stu- 
dents. These studies, however, have 
taken only the separate traits of mu- 
sic talent into consideration, and 
therefore have arrived at no single 
figure representing the music talent 
of the student. Neither have these 
previous studies made any attempt to 
make a scientific check upon the 
achievement of the least talented stu- 
dents as compared with that of the 
most talented ones. 


3. It would seem that term grades 
in ear training and sight singing are 
affected about equally by musical 
talent and general mental powers. 
Since this is true both the musical 
talent and the intelligence of the stu- 
dent should be taken into. considera- 
tion in any attempt to decide which 
students should be permitted to take 


training in courses leading to licenses 
in music supervision. 


Specific Answers to Major Questions 


1. A review of the data presented 
in this study seems to indicate that 
the Seashore Musical Talent Tests 
have considerable predictive value as 
a means of deciding which students 
should be permitted to enter courses 
intended for the training of music 
supervisors. 

2. The following answers to the re- 
lated problems of the study seem to 
be justified by the analysis of the 
data presented: 

a. The medians of the various mu- 
sic talent scores of the special music 
students are an average of thirty-two 
points higher than those of the stu- 
dents on the non-music courses. 

b. The mean of the psychological 
ratings of the freshmen special mu- 
sic students is 7.84 points higher 
than that of the freshmen in the en- 
tire school. 

c. The correlation between music 
talent scores and quarter grades in 
ear training and sight singing is .399 
+.0505 for the entire group of mu- 
sic students. The correlation for the 
students in the upper quarter of tal- 
ent is -.058+.1404 while that for stu- 
dents in the lowest quarter is .375 
+.1009. 

d. The correlation between psycho- 
logical ratings and quarter grades in 
ear training and sight singing is .3399 
+.0519 for the entire group. The 
correlation for the students in the 
upper quarter of talent is .5496+ 
.0981, while that for the students in 
the lowest quarter is .004+.1230. 
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e. The data seem to show that the 
higher the musical talent of a group 
of students the higher will be their 
psychological ratings. There is a dif- 
ference of 16.43 points between the 
means of the psychological ratings 
for the students in the upper quarter 
of music talent and those in the low- 
er quarter. 

f. Thirty-five and five-tenths per 
cent of the students whose musical 
talent scores fall in the lowest quar- 
ter make grades in the lowest quar- 
ter, while 69.5 per cent with such 
scores make grades below the medi- 
an, and only .065 per cent make 
grades in the upper quarter. Sixty- 
four and five-tenths per cent of the 
students with talent scores below the 
median make grades below the medi- 
an. 

g. Fifty-four and seven-tenths per 
cent of the students with musical tal- 
ent scores below the median and psy- 
chological ratings above the median 
make grades below the median. When 
this is reversed 76.3 per cent make 
grades below the median. When both 
musical talent scores and psychologi- 
cal ratings are below the median 
71.5 per cent make grades below the 
median, and when both are above 
only 28.6 per cent make grades below 
the median. 

h. When both musical talent scores 
and psychological ratings are in the 
lowest quarter ninety per cent make 
grades below the median. When 
musical talent is in the lowest quar- 
ter and psychological ratings are be- 
low the median 81.5 per cent make 
grades below the median. 


Interpretation of Findings 


The purpose of the study is to de- 
termine whether the music talent 
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tests have sufficient predictive value 
to justify their use in deciding which 
students should be permitted to enter 
courses intended for the training of 
music supervisors and teachers. It 
can be predicted that ninety-per cent 
of students with talent scores and 
psychological ratings in the lowest 
quarter will make grades in ear train- 
ing and sight singing below the me- 
dian, and that practically none of 
these students will make grades in 
the upper quarter. It would seem 
safe to eliminate all of these students 
from music supervisor’s courses. It 
can be predicted that 81.5 per cent of 
the students with musicai talent 
scores in the lowest quarter and psy- 
chological ratings below the median 
will make grades below the median. 
It is not likely that any of these stu- 
dents could succeed as music super- 
visors even if a few of them could 
make enough good grades to be per- 
mitted to remain in school until they 
finish the course. Practically three- 
fourths ot the students with talent 
scores and psychological ratings 
above the median will make grades 
above the median. As far as native 
equipment in musical talent and in- 
telligence is concerned, these students 
could become successful music teach- 
ers or supervisors. Music talent tests 
and intelligence tests, however, can- 
not taken alone predict success, since 
certain personal traits are required 
for success besides native capacity. 
These tests can predict failure. 


Since this study aimed only to find 
the predictive value of native capa- 
city tests, no achievement tests were 
used. The writer realizes that other 
tests used in connection with musi- 
cal talent tests would aid materially 
in making predictions of success or 
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failure, but that was not a part of 
the present study. 


Practical Application of the Findings for 

Vocational Guidance 

These talent tests have been used 
by the writer for several years, in a 
more or less haphazard way, for the 
purpose of admitting students into 
the department of music with the in- 
tention of becoming supervisors of 
music. Even in the more or less un- 
scientific way in which they have 
been used, it has been felt that not 
many mistakes have been made. It 
will now be possible to set a stand- 
ard in musical talent and _intelli- 
gence, below which success in the 
special music course will be practi- 
caliy Tmpossible. 

At the end of the first quarter’s 
work of his freshman vear the stu- 
dent should be given a thorough test 
for musical talent and intelligence. 
If his scores in these two qualities 
fall in the lowest quarter, it would 
seem wise to suggest that he enroll 
on some other course than the music 
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course. If his score in music talent 
falls in the lowest quarter, even if 
his Intelligence score is below the me- 
dian it would probably be wise to 
suggest another course than a music 
course for him. Since these tests 
are to be given at the end of the first 
quarter, a check can be made with 
his quarter grades in ear training 
and sight singing for the quarter. If 
there is any conflict between the 
quarter grades and the talent and in- 
telligence scores, the student might 
be given another quarter in which to 
show his ability. 

These conclusions are reached on 
the basis of the standard of work 
done at the Indiana State Teachers 
College. There would naturally be 
a variation in this respect in different 
institutions. However, if each insti- 
tution that wishes to use this kind of 
measure as a basis of admission will 
work out the medians and quartiles 


from the composite standard scores 
of its own students, the tests should 
serve as a good selective agency. 


e 

h 

r 

t 

t 

| 

8 

t 

it 

| 

y 

it 

e 

l- 

| 

d 

d | 

7 

| | 


128 


9. 


TEACHERS COLLEGE JOURNAL VOL. ILI, NO. 2 


BIBLIOGRAPHY 


Brennan, F. M. “The Relation Between Musical Capacity and Performance,” Psy. 
chological Monograph, Vol. 36, No, 1. Princeton: Psychclogical Review Company, 
1926. Pp. 190-248. 

Brooks, Fowler D. The Psychology of Adolescence. Boston: Houghton Miffiin 
Company, 1929. Pp. 147-151. 

Church, E. “Use of Tests and Measurements in Grouping Music Students in 
Junior High School,” Music Supervisor’s Journal, XVI (December, 1929). P. 79, 
Farnsworth, Paul R. “Spearman-Bowman Prophecy Formula and the Seashore 
Tests.” Journal of Educational Psychology, XIX (November, 1928). Pp. 586-588, 
Gaw, E. A. “A Survey of Musical Talent in a Music School,” Psychological Mono- 
graph, Vol. 31, No. 1. Princeton: Psychological Review Company, 1923. Pp. 128- 
156, 

Highsmith, J. A. “Selecting Music Talent,” Journal of Applied Psychology, XIII 
(1929). Pp. 486-489. 

Holzinger, Karl J. Statistical Methods for Students in Education. Boston: Ginn 
and Co., 1928. Pp. 119. 

Hull, Clark L. Aptitude Testing. New York: World Book Company, 1928. Pp. 
268-276. 

Kwalwasser-Dykema, Manual of Directions for Victor Reeords Nos. 502, 303, 
305, and 306. New York: Carl Fischer, 1930. Pp. iv, 51. 


10. Kwalwasser, J. “Tests Foretell Your Probable Success or Failure in Music,” 


15. 


Musician, (July, 1927). Pp. 32-39. 

Larson, Ruth C. Studies on Seashore’s Measures of Musical Talent. Series on Aims 
and Progress of Research, No. 174. Iowa City, Iowa: University of Iowa, March, 
1930. Pp. iv, 83. 

Larson, W. S. ““Measurement of Musical Talent for the Prediction of Success in 
Instrumental Music,” Studies in Psychology, XIII. University of Iowa. Pp. 33-73. 
Larson, W. S. “A Critique of Measures of Musical Talent,” Music Supervisor's 
Journal, XVI, No. I. 

Moos, J. C. “Yardstick Applied to Music Talent,” Music Quarterly, XVI (April, 
1930). Pp. 238-262. 

Mosher, Raymond M. “A Study of the Group Method of Measurement of Sight 
Singing,” Doctor’s Dissertation, Bureau of Publications, Teachers College, Colum- 
bia University, 1925. 

Nielson, J. T. “A Study in the Seashore Motor and Rhythm Tests,” Psychological 
Monograph, XL (1950). Pp. 77-84. 

Norton, W. W. “The Correlation of Pitch and Intensity Discrimination.” Pesy- 
chological Bulletin No. 7, 1910. Pp. 55-56. 

Rugg, Harold O. Statistical Methods Applicd to Education. Boston: Houghton 
Miffiin Company, 1917. Pp. 229-252. 

Salisbury, Frank S. “Prognosis of Sight Singing Ability ef Normal School Stu- 
dents,” Journal of Applied Psychology, XIII (October, 1929), Pp. 425-439. 
Seashore, Carl E. “Psychology in Music, the Role of Experimental Psychology in 
the Science and Art of Music,” Music Quarterly, XVI (1950). P. 237. 
Seashore, Carl E. The Psychology of Musical Talent. New York: Silver Burdett 
and Co., 1919. Pp. xvi, 115. 

Seashore, Carl E. Manual of Instruction and Interpretation of Musical Talent. 
New York: Columbia Graphophone Company. 

Stanton, Hazel M. “Psychological Tests of Musical Talent,” Eastman School of 
Music, University of Rochester, 1926. P. 48. 

Stanton, Hazel M. “Psychological Teste, a Factor in Admission to Eastman School 


1. 
| 2, | 
4. 
8, 
11. 
12. | 
13. | 
| 14. 
16. 
17. | 
18. 
19, 
20, | 
| 
| 21, 
: 29. 
23, | 
24, 


2 NOVEMBER, 1931 TEACHERS COLLEGE JOURNAL 129 


of Music,” School and Society, XXX (December, 1929). Pp. 889-891. 

25. Stout, Harriet M. “A Study of Correlations Between Test Scores and Grades in 
Music.” Unpublished Master’s Thesis, Department of Education, University of 
Chicago, 1929. 

26. Wilson, M. Emmett “The Prognostic Value of Music Success of Several Types of 


Y- Tests,” Music Supervisor’s Journal, XVI (February, 1930). Pp. 83-100. 

y; 27. Wright, Frances A. “A Correlation Between Achievement and Capacity in Music,” 
Journal of Educational Research, XVII (January, 1928). Pp. 50-56. 

in 28. Wright, Frances A. “The Relation of Music Endowment and Achievement Tests to 


Teacher Selection,” Journal of Proceedings of the National Music Supervisor's 
in Conference, (1928). Pp. 283-301. 


| 
re | 
88, 
1 | 
nn | 
| 
| 
ms 
ch, 
in | 
| 
rs 
ril, | 
ht 
| 
cal 
| 
on | 
tu- 
jn 

| 
ett 
et, 
00] 


qe 
| 
ral 
t 
H 
ei 
2 
1s: 
/ 
: 
* 
: 
BAS 
£ 
& 
ae 
‘ 
N 
” 
: 
2 
a 
ony 
. 
: 
2 
wile 


